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57 ABSTRACT 

A dispenser 100 for dispensing a chemical product that is 
dissolved by diluent. The dispenser includes a package 170 
having a diaphragm, or fingered collar 180 attached to its 
opening. The diaphragm 180 has a plurality of flexible 
members or flexible fingers 185. The dispenser may utilize 
an injection manifold 109 that is sized and configured to be 
positioned on a washing machine top proximate the gap 
between the washing machines top and lid. Still further, the 
invention includes a low level chemical product indicator. 
The indicator includes a focused light source 98a and 99a. 
The focused light Source is a high intensity light emitting 
diode having a viewing angle of less than 6 and an intensity 
of above 10,000 mcd. The dispenser also includes an appa 
ratus and method in which a dispensing time of a dispenser 
is dynamically varied in response to diluent temperature 
during operation of the dispenser. 

8 Claims, 10 Drawing Sheets 
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DISPENSER 

This is a Divisional of application Ser. No. 08/644,620, 
filed May 6, 1996, now U.S. Pat. No. 5,782,109 which 
application is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to a chemical dispenser 
for Washing operation and in more particular to a chemical 
dispenser which utilizes a pop out chemical product 
package, a low level indicator, a temperature compensating 
controller to vary a dispenser's dispensing time in response 
to the temperature of the dilutant. 

2. Description of the Prior Art 
The use of dispensers to dispense a Solid product by use 

of water or other diluents are well known in the art. Such 
dispenserS may be used for many purposes, one of which is 
to provide detergent and/or bleach for Washing operations. 
Problems arise when it is necessary for the operator to 
physically handle or touch certain chemicals, Such as bleach. 
Usually, the package in which the bleach is contained must 
be inverted in order to place the bleach into a dispenser. Such 
a manipulation of the bleach presents a problem in keeping 
the bleach inside of the package while positioning the 
package over the appropriate receptacle in the dispenser. The 
present invention addresses Such a problem and provides for 
a pop out container for containing bleach, or other similar 
products which are dangerous to handle, and utilizes a 
release mechanism on the dispenser to allow the bleach to be 
released and placed into the dispenser. 

Once a dispenser has been activated and a use dilution is 
available, it must then be conducted from the dispenser to a 
Suitable place for use. When Such a dispenser is used with a 
Washing machine, the most widely accepted method of 
connecting the outlet conduit to the Washing machine is to 
cut a hole in the sheet metal housing or the hinged cover. A 
fitting is then installed and the tubing is connected to the 
fitting. Also, fittings may be added by cutting into or 
disassembling the plumbing and/or cutting into the outer 
drum of the machine. These methods have negative conse 
quences Such as corrosion, interference with operation of the 
hinge cover, Snagging of laundry, and internal liquid leak 
age. The present invention addresses this problem in the 
prior art and provides for a chemical injection manifold 
which may be easily Secured to the Washing machine and 
utilizes the gap formed between the Washing machine and 
hinged lid. 
One additional problem that is associated with dispensers 

which need to be refilled is to alert the operator that the 
chemical product level is low and needs refilling. There are 
many Sophisticated and expensive Systems to accomplish 
this task. They include photoelectric devices which use a 
light Source directed on to a photoelectric Sensor that control 
an electrical Signal that turns on an audio or visual alarm, 
thereby alerting the user. Other simpler devices have been 
used Such as simply Shining a light through the interior of the 
dispenser and then, when the product level falls, the Scat 
tered rays of the light can be seen through a viewing 
window. However, Such systems are not as effective as the 
operator has a difficult time Seeing the light Shine through 
the view port. Applicant has addressed the problems asso 
ciated with prior art devices and have provided for and 
Simple, low cost means to alert the operator to refill the 
chemical in the dispenser by utilizing a high intensity, 
focused lamp. 
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2 
Another problem found in Solid chemical dispensers, as 

well as other dispensers as a whole, is that of accurately 
controlling the amount of chemical product dispensed. For 
example, Some Solid chemical dispensers control the amount 
of product dispensed by monitoring the concentration of 
chemical product in a use dilution with a conductivity 
Sensor. Such Sensors, however, are expensive and complex, 
and may not be cost effect for use in certain low cost 
applications. 
AS an example, in Some laundry applications, it may not 

be cost effective to utilize a conductivity Sensor. In these 
applications, therefore, a low cost dispenser is often used 
which delivers a predetermined amount of chemical product 
by assuming a constant delivery rate and operating the 
dispenser for a fixed period of time. However, it has been 
found that in the field it is difficult or impossible to control 
many of the operating parameters that may alter the actual 
dispensing rate of the dispenser. When the actual dispensing 
rate of the dispenser changes in operation, the total amount 
of chemical product delivered changes accordingly. Particu 
larly in many laundry applications, if the actual product dose 
delivered by a dispenser is low, cleaning and overall per 
formance is reduced. If the actual product dose is high, 
excessive Sudsing can occur and chemical costs may 
increase. 

One particular operating parameter that can affect dis 
pensing rates is the temperature of the diluent. Particularly 
in Solid chemical dispensers where diluent impacts a Solid 
chemical and dissolves the chemical to form a use dilution, 
it has been found that the temperature of the diluent signifi 
cantly impacts the dispensing rate of chemical product. 
Short of precisely controlling the temperature of the diluent, 
which is difficult if not impossible to do in the field, there is 
no reliable manner of controlling the total amount of product 
dispensed with a fixed time dispenser. The present invention 
addresses this problem in the prior art and provides for a 
dispensing apparatus and method in which a dispensing time 
of a dispenser is dynamically varied in response to diluent 
temperature during operation of the dispenser. 

SUMMARY OF THE INVENTION 

In one embodiment, the invention is a chemical product 
injection manifold for use with a washing machine of the 
type having an opening in its top and a lid. The lid is sized 
to be Smaller than the opening So as to form a gap between 
the top and the lid. The manifold includes a fitting adapted 
to receive a hose from a chemical dispenser. A housing, 
having an interior cavity, is in fluid communication with the 
fitting. The housing also has a bottom. Also provided is a 
means for positioning the manifold on the Washing machine 
top proximate the gap between the top and the lid. The 
positioning means is operatively connected to the housing. 
An outlet is in fluid communication with a cavity. The outlet 
is generally elongate and has a width less than the width of 
the gap. 

In another embodiment, the invention is a dispenser 
having a chemical product level indicator. The dispenser 
includes a housing having an inner cavity for Storing chemi 
cal products to be dispensed. A focused light Source is 
positioned on a wall of the housing at a location commen 
Surate with a level of the chemical product to be detected. A 
View port is located on an opposite wall of the housing in 
general alignment with the focus light Source, wherein the 
focused light is aimed at the view port. When the chemical 
product level is above a line between the view port and the 
light Source, the light is blocked from the View port and 
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when the chemical product is lowered, the focused light 
Source Shines on the View port and can easily be seen by an 
operator. In a preferred embodiment, the light Source is a 
high intensity light emitting diode having a viewing angle of 
less than 6, and preferably 4 and an intensity of above 
10,000 mcd. 

In another embodiment, the invention is a dispenser for 
dispensing a chemical product that is dissolved by diluent. 
The dispenser includes a housing for receiving a chemical 
product. The housing has an inner cavity, open top, and an 
outlet. Also provided is a means for Spraying a diluent onto 
the Solid material to dissolve the chemical product. A 
package Supplies the chemical product to the dispenser. The 
package includes a container having an inner cavity and an 
open end including a peripheral wall defining an opening in 
the container. A diaphragm is mounted on the peripheral wall 
and traverses a portion of the opening. The diaphragm has a 
plurality of flexible members extending inward. The flexible 
members are made of a Semi-rigid material and are sized to 
inhibit removal of the chemical product when in a first 
position. The flexible members are adapted to be displaced 
away from the center of the container to a Second position, 
wherein the chemical product no longer inhibits the removal 
of the chemical product. A flange member is mounted on the 
housing proximate the open top. The flange member is sized 
and configured for moving the flexible members from a first 
position to a Second position as a package is placed over the 
flange, wherein the chemical product may then fall from the 
container into the cavity of the housing. 

In another embodiment, the invention is a dispensing 
apparatus and method in which a dispensing time of a 
dispenser is dynamically varied in response to diluent tem 
perature during operation of the dispenser. By dynamically 
monitoring temperature and updating a dispensing time 
while the dispenser is operating, changes in the diluent 
temperature both between dispensing cycles and within 
individual dispensing cycles may be compensated for, 
thereby offering improved dispensing accuracy. A low cost 
temperature Sensor Such as a thermistor may be used to 
monitor diluent temperature at periodic intervals. A table or 
equation which relates the dispensing rate of the dispenser 
for a given product to diluent temperature may be accessed 
to determine an instantaneous dispensing rate at each 
interval, as well as a partial amount or dose representing the 
Volume or dose of chemical product delivered during the 
interval at the instantaneous dispensing rate. The partial 
amount may be added with a running total of prior partial 
amounts, Such that the Overall amount or dose of product 
dispensed is maintained in the running total. The dispenser 
may be shut off when the running total reaches the desired 
amount or dose of product to be delivered. 

Therefore, in accordance with one aspect of the invention, 
a dispensing apparatus is provided, which includes a 
dispenser, the dispenser receiving a diluent and outputting a 
use dilution comprising a chemical product diluted by the 
diluent, wherein a dispensing rate of chemical product for 
the dispenser varies with a temperature of the diluent; a 
temperature Sensor Sensing the temperature of the diluent 
and outputting a temperature Signal representative thereof; 
and a controller, coupled to the dispenser and the tempera 
ture Sensor, the controller operating the dispenser to dis 
pense an amount of use dilution having a predetermined 
amount of chemical product, wherein the controller dynami 
cally varies a dispensing time of the dispenser while the 
dispenser is dispensing use dilution in response to the 
temperature Signal to deliver the predetermined amount of 
chemical product. 
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4 
In accordance with another aspect of the invention, there 

is provided a method of dispensing a predetermined amount 
of chemical product in a dispenser of the type which dilutes 
the chemical product in a diluent and outputs the Same as a 
use dilution, and which has a dispensing rate for the chemi 
cal product which varies with the temperature of the diluent. 
The method includes the Steps of initiating output of use 
dilution from the dispenser; monitoring the temperature of 
the diluent as the dispenser outputs use dilution; calculating 
a running total of chemical product dispensed from the 
dispenser using the temperature of the diluent; and halting 
output of use dilution from the dispenser when the running 
total equals the predetermined amount. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the dispenser of the present 
invention in use with a Washing machine. 

FIG. 2 is a diagrammatical Sketch of the operation of a 
portion of the dispenser. 

FIG. 3 is an exploded perspective view of a portion of the 
dispenser. 

FIG. 4 is a perspective view of the bleach housing of the 
dispenser shown in FIG. 1. 

FIG. 5 is a top plan view of the package used for 
Supplying chemical products. 

FIG. 6 is a cross sectional view of the bleach reservoir 
with the package about to be inserted. 

FIG. 7 is an exploded perspective view of the package for 
Supplying bleach. 

FIG. 8 is a perspective view of the injection manifold 
shown in FIG. 1. 

FIG. 9 is a cross-sectional view of the injection manifold 
on a Washing machine. 

FIG. 10 is a bottom plan view of the injection manifold 
shown in FIG. 8. 

FIG. 11 is a block diagram of the preferred control system 
used in the dispenser of FIG. 2. 

FIG. 12 is a flowchart illustrating the preferred program 
flow of a the dispenser of FIG. 2. 

FIG. 13 is a flowchart illustrating the preferred program 
flow for the Dispense Product(s) routine of FIG. 12. 

FIG. 14 is a graph of a typical dispensing rate V. diluent 
temperature curve. 

FIG. 15 is an enlarged fragmentary view of a portion of 
the bleach reservoir, showing the flexible members pushed 
upward. 

FIG. 16 is a view of the low level alert. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring to the drawing, wherein like numerals represent 
like parts throughout Several views, there is generally dis 
closed at 100 a dispenser. Electrical power is provided to the 
dispenser 100 by a power cord 101 which is connected to a 
suitable outlet 102. Hot water is provided to the dispenser 
100 through a hot water pipe 103. The hot water pipe then 
has a Tee connector operatively attached thereto and a water 
inlet 104 is connected to the dispenser 100 and a second 
water inlet 105 is connected to the washing machine 106. 
Cold water is supplied through cold water pipe 107 to the 
washing machine 106. A use dilution outlet hose 108 con 
nects the dispenser 100 to the injection manifold 109. The 
injection manifold 109 is mounted to the washing machine 
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106, as will be described in more detail hereafter. The 
washing machine 106 has a top 106a and a lid 106b. The lid 
106b is typically hinged to the top 106a. In most washing 
machines there is an gap between the Washing machine top 
106a and the lid 106b, as will be described more fully 
hereafter. 

FIG. 2 provides an overall flow chart of the basics of how 
the dispenser 100 operates. The general operation of the 
dispenser will now be discussed followed by a more detail 
description of the construction of the dispenser 100. 

The hot water inlet 105 provides hot water through a 
regulator 110 and preSSure gauge 111. The main Solenoid 
112 is connected to the gauge 111. Further, a thermistor 37 
is placed in fluid communication with the flow of the hot 
water through hose 113 to a vacuum breaker 23. The 
operation of the main Solenoid valve 112 and thermistor 37 
as they interact with the control processor 44 will be 
discussed more fully hereafter. On the other side of the 
vacuum breaker 23, a hose 114 is connected to a Tee 30. The 
Tee 30 has three outputs which are connected by means of 
tubing 115, 116, and 117. Tubing 115 provides for fluid 
communication of the hot water to the detergent valve 26a. 
Tubing 117 provides fluid communication of the hot water 
to bleach valve 26b. Tubing 116 provides fluid communi 
cation of the hot water to flush nozzle 40. The detergent 
nozzle 10 is in fluid communication with the detergent valve 
26a by means of tubing 115a. Similarly, the bleach nozzle 9 
is in fluid communication with the bleach valve 26b by 
tubing 117a. A Sump 33 collects any of the use dilution or 
hot water which has been provided through the detergent 
nozzle 10, bleach nozzle 9, or flush nozzle 40 and the use 
dilution or hot water is transferred out of the Sump 33 by 
means of gravity through use dilution outlet hose 108. 

Referring to FIGS. 8 thru 10, the washing machine top 
16a has a first generally planar horizontal surface 120 
connected to a downwardly depending Surface 121 connect 
ing the Second generally planar horizontal Surface 122. The 
combination of these three Surfaces form a ledge on which 
the washing machine lid 106b rests. As can be seen, there is 
a gap G between the Surface 121 and the edge of the lid 
106b. Further, there is a slightly smaller gap between the 
Surface 122 and the bottom of lid 106b. 

The injection manifold 109 has a housing which com 
prises a base 123 and a top 124. The base 123 has an open 
top. The top 124 is secured to the open top of the base 123, 
thereby defining an inner cavity 125. The base and top form 
an elongate manifold and generally forms a rectangular box. 
An inlet connector 126 is connected to the top 124 So as to 
allow fluid communication between the inner cavity 125 and 
the product outlethose 108. The base 123 has an outlet 127. 
The outlet 127 has a generally elongate orifice 128 that is 
preferably at least 3 inches in length. The outlet 127 has a 
width X which is less than the width of the gap G. Typically, 
the width of the gap in most Washing machine is at least 3/16 
of an inch or 0.187 inches. By having the width X less than 
0.18 inches, there is clearance for the lid 106b to close 
without hitting the manifold 109. Width X is approximately 
0.165 inches. The width O of the orifice 128 is preferably 
between 0.05 to 0.06 inches to allow for Sufficient use 
dilution to flow through the manifold. 

The base 123 has a bottom 123a to which a generally 
elongate member 129 is secured. The manifold 109 needs to 
be positioned and held in place on the Washing machine. 
FIG. 1 shows the manifold 109 on the washing machine top 
106a. By positioning the manifold on the washing machine 
top, the manifold is not moved when the lid is moved to an 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
open position. However, it is understood that the manifold 
could be positioned on the lid, although it would not be as 
advantageous. In order to position and Secure the manifold 
109 to the washing machine top 106a, the elongate member 
129 is provided with two mounting holes 129a through 
which mounting Screws may be inserted and Screwed into 
the washing machine top 106a. It is understood that other 
Suitable means of mounting the manifold may also be 
utilized. Preferably, the inlet 126, base 123, top 124, and 
outlet 127 are constructed from a rigid plastic and are 
assembled into an integral unit. The elongate member 129 
extends beyond the base 123 so that the mounting holes 
129a are readily accessible. 

Referring to FIG. 3, there is shown an exploded perspec 
tive view of the dispenser. The exploded perspective view in 
FIG. 3 does not show the hose connections. For the 
connections, one should refer to FIG. 2. A hose adapter barb 
82 receives the hot water inlet 105. The adapter 82 is 
inserted into the water pressure regulator 110, which is in 
turn connected to a Tee 90 by means of a bushing 93. A 
pressure gauge 111 is also connected to the Tee 90 by means 
of a bushing 91. A nipple 13 is also connected to the Tee 90. 
The nipple 13 is connected to a connector 18 which is 
mounted on the chassis weldment 39. 
The housing for the dispenser includes an upper housing 

1, lower housing 2, and chassis weldment 39. AS can be seen 
in the exploded perspective, the chassis weldment 39 fits 
inside of the lower housing 2. The upper housing is then 
placed on top of the chassis weldment 39 and may later be 
Secured in position by Suitable means, Such as Screws. 
A nipple 20 connects the connector 18 to the main 

Solenoid valve 112. A Tee 36 is connected to the Solenoid 
112. Athermistor 37 is connected to the Tee 36 by means of 
a adapter 95. Connected to the top of the Tee 36 is a tube 
connector 22 to which hose 113 is connected to elbow 24. 
The elbow 24 is connected to the vacuum breaker 23 by 
means of a nut 35. The vacuum breaker 23 includes a bracket 
23a so that the vacuum breaker 23 may be mounted to the 
chassis weldment 39. Another elbow 24 is connected to the 
vacuum breaker 23 and the hose 114 is connected to the 
elbow 24 at one end and at the other end of the hose 114 it 
is connected to the Tee 30. With the hose 114 providing a hot 
water inlet to the Tee 30, the Tee 30 has three outlets. The 
first outlet has a reducing coupler 81 connected to it. The 
hose 115 is then connected to the reducing coupler 81 at one 
end and to the detergent valve 26a through an elbow 28a. 
Another output of Tee 30 has an adapter 29 to which a first 
end of the hose 117 is connected. The second end of the hose 
117 is connected to the bleach valve 26b. Both the detergent 
valve 26a and bleach valve 26b are mounted to the chassis 
weldments by way of brackets 26c and 26d. The third output 
of the Tee 30 has a connector 81a attached thereto. A first 
end of the hose 116 is connected to the connector 81a and 
the second end of the hose 116 is connected to an elbow 28b 
which is in turn connected to the spray nozzle 40. The spray 
nozzle is mounted into an inlet opening of the Sump 33. 
Water entering the interior of Sump 33 by way of the spray 
nozzle 40 exits thru the Sump outlet 33a. 
The upper housing 1 has a back panel 1a and a platform 

1b. The platform 1b is generally planar as well a generally 
horizontal. However, there is a slight slope of the platform 
down towards the front of the dispenser. In the platform 1b 
are formed two circular receptacles. The first circular recep 
tacle 140 is sized to receive a detergent reservoir cylinder 74. 
The detergent reservoir 74 is generally cylindrical. A deter 
gent reservoir insert 5 which is also cylindrical is placed 
inside of the detergent reservoir 74. The detergent reservoir 
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insert 5 has a mesh bottom 5a. A detergent cover 3 is 
connected to the detergent reservoir insert 5 by means of a 
hinge 4. The first circular receptacle 140 has a downwardly 
sloping surface 14.0a to act as a drain into the well 140b. 
Positioned between the well 140b and the mesh 5a is a 
detergent screen 94. The well 140b has an outlet 140c. The 
outlet 140c is connected to the Sump 33 by tube 19a. Tube 
clamps 19b are used to connect the tube 19a to the outlet 
140c and the Sump 33. 
The upper housing 1 has a Second circular receptacle 150 

which is sized to receive a bleach reservoir 6. The second 
circular receptacle 150 has a slope surface 150a draining 
down into a well 150b. The well 150b has an outlet 150c 
which is also connected to the Sump 33 by a tube 19c. The 
tube 19c utilizes clamps 19d at both ends. A bleach screen 
8 is positioned on top of the slope surface 150a, between the 
slope surface and the bleach reservoir 6. The bleach reser 
voir 6 will be discussed in more detail hereafter. Proximity 
reed Switches 14a and 14b are mounted adjacent the covers 
of the detergent and bleach reservoirs by means of mounting 
brackets 15a and 15b respectively. The proximity reed 
Switches are utilized to ensure that the covers are in a down 
position before the dispenser may operate. 
A detergent spray nozzle 10 is mounted in the detergent 

reservoir 74 and extends through a central opening in the 
detergent Screen 94. The nozzle is positioned to Spray water 
onto the detergent which is Stored in the detergent reservoir 
insert 5 on top of the mesh 5a. The nozzle 10 is connected 
to an elbow 10a which is connected to one end of hose 115a. 
The other end of the hose 115a is connected to elbow 87 
which in turn is in fluid communication and connected to the 
detergent valve 26a. Similarly, a bleach spray nozzle 9 is 
mounted under the Screen 8 and positioned to spray onto the 
bleach in the bleach reservoir 6, as will be more fully 
discussed hereafter. The bleach nozzle 9 is connected to 
elbow 9a. The elbow 9a is connected to one end of hose 
117a. The other end of hose 117a is connected to elbow 51. 
The elbow 51 is in fluid communication and connected to the 
bleach valve 26b. 

Referring to FIGS. 4-6 and 15, there is shown more detail 
the bleach reservoir and packaging. The bleach reservoir 6 
has a cover 7 mounted to it by means of a hinge 7a. The 
bleach reservoir 6 is generally circular and has a cylindrical 
shape. At the top of the bleach reservoir 6 is a flange 6a. The 
flange is also circular and is preferably performed as an 
integral portion of the bleach reservoir 6. The flange member 
6a defines the open top. The bleach reservoir 6 itself defines 
the inner cavity of the reservoir. The bleach reservoir has an 
outlet at its open bottom end which drains down the sloped 
surface 150a. An outer ring 160 is operatively connected to 
the bleach reservoir 6 proximate its open top. The ring 160 
generally Surrounds a portion of the flange 6a. Preferably, 
the ring is extends greater than 180 and preferably approxi 
mately 270. The outer ring 160 is sized at a larger diameter 
than the flange 6a. 

The packaging 170 is generally a cylindrical container. 
The package 170 has an inner cavity 170a and peripheral 
walls 170b. The peripheral walls 170b are circular in shape 
and define an opening. A diaphragm, or fingered collar, 180 
is mounted to the peripheral wall 170b and traverses a 
portion of the opening of the container. The diaphragm 180 
has a plurality of flexible members, or flexible fingers, 185 
that extend inwardly. The flexible members 185 are made of 
a Semi-rigid material Such as a Suitable plastic. The bleach 
to be dispensed 186 is placed inside of the package 170. The 
bleach 186 is also cylindrical. The bleach is sized to have a 
Smaller circumference than the flange 6a, but a larger 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
circumference than the distance D between the ends of the 
flexible members 185. Thereby, the flexible members 185 
support the bleach tablets 186 when the flexible members 
are in their normal first position. However, as previously 
stated, the members are flexible. That is, after the screw top 
170c of the package is removed and the package inverted, 
the flexible members 185 retain the bleach within the 
container. Then, as the package is placed over the bleach 
reservoir, the outer ring 160 centers the package 170 over the 
flange 6a. AS the package is pressed down, the flange 6a 
deflects the flexible members 185 upward and make the 
distance D" increase to a larger diameter when the flexible 
members are in their Second position. AS the flexible mem 
bers are pushed upward, the bleach tablets 186 are also 
moved upward, until the flexible members are sufficiently 
deflected to allow the bleach 186 to fall down into the 
reservoir. This increased distance D" then is greater than the 
diameter of the bleach tablets and they thereby fall down 
into the bleach reservoir 6. The package is then removed and 
the lid 7 is closed. FIG. 6 shows a void between the bottom 
of the package 170 and the bleach. To prevent break-up of 
the bleach during shipment, it is preferred to add a foam 
packaging insert to fill this Void. Alternately, the bottom of 
the package may be moved to make the height of the 
package leSS and more equivalent to the size of the bleach. 
The package 170 has a plurality of ribs 170d that extend 

around its circumference. The ribs are longitudinal and assist 
in the handling of the package by allowing the package to be 
more easily gripped. 
The dispenser 100 also has provided a low product alert 

feature. This low product alert consists of a view ports 98 
and 99 formed in the bleach reservoir 6 and the detergent 
reservoir 74. Similarly, a light emitting diodes 98a and 99a 
are placed on the back portion of the upper housing 1. Since 
the alert systems are similar for both the bleach and 
detergent, the bleach alert will be described in more detail as 
it is understood that the principles of operation of the 
detergent alert are similar. 

Referring to FIGS. 3 and 16, it can be seen that the 
focused light source 98a is mounted at a level where one 
wishes for the alert to be indicated. The higher one would 
mount the light Source, the earlier the alert would be 
activated. In a preferred embodiment, the focused light 
Source 98a is a light emitting diode having a viewing angle 
of 4. Preferably, the angle would be at least less than 6 So 
as to utilize a focused beam of light. Further, the LED is 
preferably a high intensity LED and would have an intensity 
of at least 10,000 mcd and preferably 13,000 mcd. The 
focused beam of light shines through the wall of the bleach 
reservoir which is transparent. The light Source is in general 
alignment with the view port 98 which is located on the 
opposite wall of the bleach reservoir. The view port can be 
either a single transparent Section or opening or it could be 
a plurality of openings to allow for various placements of the 
light 98a. Further, the view port 98a may incorporate a 
diffuser 98b so that a focused beam of light from the LED 
98a reaches the view port, the operator may more easily See 
the light shine through the view port. That is, if the view port 
is simply a transparent opening in the reservoir, the operator 
would tend to stand directly in alignment with the beam of 
light in order to see the beam of light. However, with the 
diffuser incorporated into the view port, the operator could 
Stand off at an angle and See the light more easily. 
The color of light could be any color, although it has been 

found that a red light will command the attention of the 
operator more easily. Further, as will be discussed more fully 
hereafter, the light may also flash to enhance the low level 
indication warning. 
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The principal hardware components for control System 
200 are illustrated in FIG. 11. Control system 200 includes 
a controller 202 which coordinates primary operation of the 
system. Controller 202 is preferably a microprocessor or 
microcontroller, e.g., a Motorola MC68HC05 microcontrol 
ler or a MicroChip PIC 16C7X microprocessor, which 
incorporates a built-in analog-to-digital converter 202a for 
receiving an analog temperature Signal from a temperature 
sensor 204. A/D converter 202a may be implemented in a 
Separate component if desired. 

Temperature sensor 204 preferably includes a low cost 
device such as thermistor 37 (FIG. 2), coupled to A/D 
converter 202a through a Voltage divider circuit, for mea 
Suring diluent (water) temperature. Other manners of read 
ing the thermistor, e.g., using a Voltage Sensitive timing 
circuit to provide a variable width pulse to the controller, 
may also be used. 
As shown in FIG. 2, the thermistor measures the diluent 

temperature as it enters the dispenser. The thermistor may 
measure diluent temperature at other points in the dispenser, 
and may instead measure the use dilution temperature, or 
another temperature which affects the dispensing rate of the 
dispenser. 

Temperature Sensing devices other than thermistors may 
be used in the alternative. However, it has been found that 
thermistors are in general inexpensive and Simple to control, 
and thus well Suited for use in many low cost applications. 

Controller 202 also receives several inputs from a plural 
ity of buttons disposed on front panel 199 (FIG.3). Ableach 
button 210 enables an operator to select whether bleach is to 
be dispensed along with detergent. Low, medium, and high 
detergent buttons 212, 214 and 216 enable an operator to 
Select one of three amounts or doses of product to deliver. A 
stop button 218 enables an operator to immediately reset the 
dispenser and halt any further dispensing in the cycle. 
Buttons 210-218 are preferably momentary push buttons. In 
the alternative, the buttons may be replaced by other input 
devices, e.g., a Switch for Selecting bleach or no bleach, or 
a three way Switch or dial for Selecting output amount and 
a separate button for Starting the dispensing cycle. Other 
input configurations may be used in the alternative. 

Controller 202 also receives configuration information 
from a set of DIP switches 203. These switches are prefer 
ably located within the housing to restrict access to unau 
thorized users. 

Controller 202 also controls different devices. A series of 
light emitting diodes (LEDs), bleach LED 220, detergent 
high LED 222, detergent medium LED 224 and detergent 
low LED 226, may be controlled to indicate when particular 
cycles are in progreSS. The LEDS may be separate of buttons 
210-216, or may be incorporated into the buttons them 
selves. Controller 202 also controls water valve 112, deter 
gent valve 26a and bleach valve 26b (FIG. 2) using a series 
of relays (not shown). 

FIG. 11 also illustrates the flashing circuit, low product 
flash timer 206, for flashing the low detergent and low 
bleach alarm LEDs 98a and 99a in the manner discussed 
above. Timer 206 preferably includes a 555 series timer 
circuit that flashes LEDs 98a and 99a at /2 second intervals 
continuously while power is Supplied to the dispenser. The 
use of a timer to flash LEDs or other light emitting devices 
is in general well understood in the art, and will not be 
discussed further herein. In the alternative, controller 202 
may be used to control LEDs 98a and 99a, e.g., to flash the 
LEDs only during product dispensing, if desired. 

Other support circuitry, including RAMs, ROMs, clock 
oscillator circuits, power Supply circuits, buffers, drivers, 
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10 
etc. may be required to configure controller 202 to operate 
the dispenser. However, as Such Support circuitry will typi 
cally vary depending upon the type of processor, and as the 
use of Such Support circuitry is well understood in the art, no 
further discussion thereof is provided herein. 
The preferred operation of dispenser 100 is illustrated by 

the preferred program flow of the operating code executed 
by controller 202, shown as main routine 250 in FIG. 12. 
Routine 250 begins upon startup at block 252 by performing 
Several initialization functions, including resetting variables 
and counters, defining constants, and other housekeeping 
functions. At this time, Several user-Selected options, pref 
erably controlled via a series of DIP switches 203 (FIG. 11) 
located within the housing of dispenser 100, may also be 
processed. 

In the preferred embodiment, eight DIP switches 
(illustrated by block 203 in FIG. 11) are used to program or 
customize the dispenser for different Situations. The avail 
able settings of the DIP switches are illustrated below in 
Table I: 

TABLE I 

DIP Switch Settings 

Switch Setting Low Medium High 

Detergent Dose (Grams) 

1 2 3 O off off 1O 2O 25 
O off off 15 3O 37.5 
O O off 2O 40 50 
O O off 25 50 62.5 
O off O 3O 60 75 
O off O 35 70 87.5 
O O O 40 8O 1OO 

O O O SO 1OO 125 

Bleach Dose (Grams) Chlorine 

45 6 O off off 3 6 7.5 
O off off 4 8 1O 
O O off 5 1O 12.5 
O O off 6 12 15 
O off O 8 16 2O 
O off O 1O 2O 25 
O O O 12 24 3O 
O O O 14 28 35 
O off off 7.5 15 18.75 
O off off 12.5 25 31.25 
O O off 17.5 35 43.75 
O O off 22.5 45 56.25 
O off O 27.5 55 68.75 
O off O 32.5 65 81.25 
O O O 37.5 75 93.75 
O O O 50 1OO 125 

Bleach Product Type 

7 O Chlorine 
O Oxygen 

Lock-out 

8 O No Lock-out 
O 5 Minute Lock-out 

In the preferred embodiment, the low dose is set to 50% 
of the medium dose, while the high dose is set to 125% of 
the medium dose. Thus, in block 252, the DIPSwitches are 
polled to obtain, first, the type of bleach used (chlorine or 
oxygen), and Second, the medium dosages or dispensing 
amounts (in grams) for the detergent and the Selected bleach. 
It should be appreciated that multiple product types, and 
multiple dispensing amounts for each product type, may be 
Supported, although in Some applications, this may not be 
required. Alternative to DIPSwitches, the product types and 
dispensing amounts may be controlled via front panel Selec 
tions or in other manners known in the art. 
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Also, in block 252 the lockout DIP switch may also be 
polled to Set or clear a lockout flag, which is Set whenever 
it is desired to limit the dispenser use to once per five 
minutes So that only one dose of detergent and bleach may 
be provided to the machine for each cycle. 

The main program loop of routine 250 is next executed 
starting at block 254, where the routine waits until a button 
is pressed by an operator. Block 254 may include a debounce 
routine, known in the art, to ensure the validity of any button 
activations (e.g., requiring an operator to push a button for 
one full Second). 

Once a button depression is detected, control passes to 
block 256 to determine which button was pressed. If bleach 
button 210 is pressed, control passes to block 258 to set a 
BLEACH flag to TRUE, and to activate Bleach LED 220 to 
indicate to an operator that the bleach function is Selected. 
Block 258 may also simply toggle the BLEACH flag and 
LED with each button depression, So that an operator may 
change his or her mind after Selecting the bleach function. In 
either event, control next returns to block 254 to wait for 
another button depression. 

Returning to block 256, if any of low, medium, and high 
detergent buttons 212, 214 or 216 is pressed, control passes 
to block 260 to initiate the cycle. Block 260 sets the desired 
dose or amount of detergent to dispense (Detergent Dose) by 
Scaling the medium detergent dose obtained above in block 
252 by the low, medium or high scaling factors (50%, 100% 
or 125%), depending upon which button was pressed. Next, 
in block 262, if the BLEACH flag is set, the desired dose or 
amount of bleach to dispense (Bleach Dose) is set in block 
264 by Scaling the medium bleach dose in the same manner 
as outlined above in block 252. While the scaling factors are 
preferably the same for detergent and bleach, they may be 
different from one another. Moreover, one or both of the 
detergent and bleach may not be Scalable in the alternative, 
or Separate level Selections may be made for each product 
independently. 

After block 264, or if the BLEACH flag was not set, 
control passes to block 266 to initiate a preflush cycle. In this 
block, water valve 112 is opened and the LED corresponding 
to which button was depressed (i.e., detergent low LED 226, 
detergent medium LED 224 or detergent high LED 222) is 
activated. As shown in FIG. 2, since valves 26a and 26b are 
closed, opening of valve 112 directs water through ther 
mistor 37, vacuum breaker 23 and lines 113, 114 and 116, 
where the water exits nozzle 28c and collects in Sump 33 for 
outlet through outlet 108 to machine 106. 

Returning to FIG. 12, block 268 next waits until the 
preflush time has been reached (preferably about 30 
Seconds). The primary purpose of the preflush is to wet the 
clothing in the machine to prevent damage as a result of high 
chemical concentrations, and to flush out any cold water 
from the water supply so that the water received by the 
dispenser at the end of the preflush cycle is at normal 
operating temperature. 

Next, a Dispense Product(s) routine 270 is executed to 
dispense the desired dose of detergent (and if Selected) the 
desired dose of bleach. Routine 270 is illustrated in greater 
detail in FIG. 13, and begins in block 280 by opening 
detergent valve 26a, and if the BLEACH flag is Set, opening 
bleach valve 26b. As shown in FIG. 2, opening of valve 26a 
diverts a portion of the water in line 114 to line 115 and out 
of nozzle 28a where it sprays on the Solid detergent con 
centrate to form a detergent use dilution therefrom. The use 
dilution then collects in Sump 33, mixes with the water 
exiting nozzle 28c, and is communicated to machine 106 
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through outlet 108. Similarly, opening of valve 26b diverts 
a portion of water in line 114 to line 117 and out of nozzle 
28b where it sprays form a solid bleach concentrate to form 
a bleach use dilution therefrom, which also collects in Sump 
33, mixes with the water from nozzle 28c and the detergent 
use dilution from nozzle 28a, and is communicated to 
machine 106 through outlet 108. It should be appreciated 
that the liquid communicated through outlet 108 forms the 
final use dilution for the dispenser from any liquids exiting 
nozzles 28a, 28b and 28c and collecting in the Sump. 

Returning to FIG. 13, block 282 next waits a predeter 
mined period (preferably about two Seconds) before begin 
ning the calculation of the running totals of the amount of 
detergent and bleach dispensed. The delay represents the 
mechanical delay associated with the time between when 
valves 26a and 26b are opened and when water travels 
through lines 115 and 116, exits nozzles 28a and 28b, and 
begins to impinge the concentrates and form use dilutions 
therewith. 

Next, in block 284, the running totals for the detergent and 
bleach are reset. Next, in block 286, the current temperature 
of the water is measured using thermistor 37. The thermistor 
is typically read by capturing the output voltage thereof with 
A/D converter 202a and reading the digital value obtained 
thereby. 
Once the temperature of the water is obtained, instanta 

neous delivery or dispensing rates for detergent and bleach 
are obtained from tables stored in controller 202 which 
relate dispensing rates for particular products to tempera 
ture. The tables are preferably empirically determined for a 
given dispenser and product. AS an example, FIG. 14 
illustrates a characteristic dispensing rate curve for one 
chemical product, metasilicate hydrate, a Solid block laundry 
detergent in the preferred detergent dispenser over a tem 
perature range of about 80 to 140°F. The table may include 
any number of data points necessary to reproduce the curve, 
and dispensing rates for temperatures between data points 
may be interpolated, or the closest data point may be 
Selected in the alternative. In addition, an equation may be 
developed, e.g., through curve fitting or other mathematical 
analysis, which relates temperature to dispensing rates, Such 
that the measured temperature is simply plugged in an 
appropriate equation to obtain the instantaneous dispensing 
rate. 

Returning to FIG. 13, after determination of instantaneous 
delivery rates, partial amounts or totals are calculated in 
block 290 by multiplying the instantaneous delivery rates by 
the time between temperature measurements (interval time), 
which is preferably about 0.25 seconds in the preferred 
embodiment. The partial amounts are then added to the 
running totals (detergent total and bleach total). It has been 
found that water temperature does not vary Significantly in 
Short time intervals, and thus Substantially shorter interval 
times may only provide incremental improvements in 
response. In other applications, different interval times may 
be used in the alternative. 

consequently, the operation of blocks 286-290 may be 
Summarized generally by the equations: 

DT-DT+IT DetergentTable(Temp) 
BT=BT+ITBleachTable(Temp) 

where DT and BT are detergent total and bleach total, IT is 
interval time, Temp is measured temperature, and 
DetergentTable(Temp) and BleachTable(Temp) are the 
instantaneous delivery rates retrieved from the detergent and 
bleach tables for the given measured temperature. 
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Next, in block 292, the bleach total is compared to the 
bleach dose to determine if the desired amount of bleach has 
been dispensed. If so, control passes to block 294 to close 
bleach valve 26b and turn off bleach LED 220. 

Next, in block 296, the detergent total is compared to the 
detergent dose to determine if the desired amount of deter 
gent has been dispensed. If So, the routine is complete, and 
control returns to block 272 in FIG. 12. If not, control passes 
to block 298 to wait until the next temperature measurement 
interval occurs. Also, during this time, the detergent LED 
(222, 224 or 226) corresponding to the button pushed (low, 
medium, or high), as well as the bleach LED 220 (if 
Selected) are blinked to alert the operator that product is 
being dispensed. Control then returns to block 286 to handle 
the next temperature measurement. 

Block 296 also tests if a maximum dispensing time 
(preferably about 120 seconds) has occurred. If so, control 
is returned to block 272 of FIG. 12, to ensure that the 
dispenser always shuts off after a predetermined time. It 
should be noted that in the preferred embodiment, the time 
needed to dispense the detergent dose typically exceeds that 
to dispense the bleach dose. In the alternative, if either the 
bleach or detergent could take longer to dispense, blockS 292 
and 296 may be modified to ensure that each valve is closed 
at the proper time regardless of which is dispensed first. 

Returning to block 272 of FIG. 12, upon completion of 
product dispensing, both valves 26a and 26b are closed and 
their respective LEDs are shut off. Next, a post flush cycle 
is initiated in block 274 where only water is sprayed out of 
nozzle 28c (typically about 10 seconds) to wash out any 
chemical residue within Sump 33 or outlet 108. 
Upon completion of the post flush cycle, control passes to 

block 276 to close water valve 112 and complete the 
dispensing cycle. Next, control passes to block 278 to lock 
the system out (preferably about five minutes) if this option 
is set in DIPSwitches 203. If the lock-out period has expired, 
or if the option is not selected, control returns to block 254 
to wait for a new button depression. 

Several other processes may be implemented on control 
ler 202 consistent with the invention. For example, depres 
sion of stop button 218 (FIG. 11) is preferably handled by an 
interrupt-driven routine (not shown) to immediately close all 
Valves and halt the System. Also, a separate programming 
proceSS may be implemented So that field technicians may 
program or update the controller. Moreover, the controller 
may perform datalogging and record keeping, e.g., keeping 
track of how many cycles have been executed for each 
product. Other processes may be implemented in the alter 
native. 

Various modifications may be made to the preferred 
dispenser consistent with the invention. For example, Sam 
pling of diluent temperature need not be performed at 
periodic intervals. Moreover, operating parameters other 
than diluent temperature may be monitored and compen 
sated for by the preferred embodiments. Other types of 
dispensers e.g., those which mix liquid concentrates with 
diluent, may also utilize the principles of the invention. In 
addition, other applications may utilize the principles of the 
invention, e.g., chemical delivery Systems where a chemical 
product is delivered without being mixed with a diluent, and 
where the Viscosity of the chemical product, as well as its 
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delivery rate, varies with its temperature. Other modifica 
tions will be apparent to one skilled in the art. 
What is claimed is: 
1. A dispenser for dispensing a chemical product that is 

dissolved by a diluent, comprising: 
(a) a housing for receiving a Solid chemical product 

material, Said housing having an inner cavity, open top 
and an outlet; 

(b) means for spraying a diluent onto the Solid material to 
dissolve the chemical product; 

(c) a package for Supplying the chemical product, said 
package comprising: 
(i) a container having an inner cavity and an open end 

including a peripheral wall defining an opening into 
the container; 

(ii) a diaphragm mounted to the peripheral wall and 
traversing a portion of the opening, the diaphragm 
having a plurality of flexible members extending 
inward; 

(iii) said flexible members being made of a semi-rigid 
material and sized to inhibit removal of the chemical 
product when in a first position; and 

(iv) said flexible members adapted to be displaced 
away from the center of the container to a Second 
position, wherein the flexible members no longer 
inhibit removal of the chemical product; and 

(d) a flange member mounted on the housing proximate 
the open top, Said flange member sized and configured 
for moving the flexible members from the first position 
to the Second position as the package is placed over the 
flange, wherein the chemical product may then fall 
from the container into the cavity of the housing. 

2. The dispenser of claim 1, wherein the package is an 
integral portion of the dispenser when inserted on the flange. 

3. The dispenser of claim 1 wherein the package is 
generally cylindrical. 

4. The dispenser of claim 3, wherein Said package has ribs 
formed in its outer Surface for easier handling. 

5. The dispenser of claim 3, wherein said flange is circular 
and further comprises an outer arcuate ring, the outer ring 
mounted on Said flange and generally Surrounds a portion of 
Said flange and sized larger than the package So as to guide 
the package in position over the flange. 

6. The dispenser of claim 1, further comprising a chemical 
product injection manifold for use with a Washing machine 
of the type having an opening in its top and a lid, the lid 
being sized to be Smaller than the opening So as to form gap 
between the top and the lid, Said manifold comprising: 

(a) a fitting adapted to receive a hose from the dispenser; 
(b) a housing having an inner cavity, Said cavity in fluid 

communication with Said fitting, Said housing having a 
bottom; 

(c) means for positioning said manifold on the washing 
machine top proximate the gap between the top and lid, 
Said positioning means operatively connected to Said 
housing, and 

(d) an outlet in fluid communication with said cavity, said 
outlet generally elongate and having a width less than 
the width of the gap. 

7. The dispenser of claim 1, further comprising a chemical 
product level indicator, comprising: 

(a) a focused light Source positioned on a wall of Said 
dispenser housing at a location commensurate with a 
level of Solid material to be detected; and 

(b) a view port located on an opposite wall of Said 
dispenser housing, in general alignment with Said 
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focused light Source, wherein Said focused light is 
aimed at Said view port and when chemical product 
level is above a line between the view port and the light 
Source, the light is blocked from the view port and 
when chemical product level is lowered, the focused 
light Source Shines on the View port and can easily be 
Seen by an operator. 

8. The dispenser of claim 1, further comprising: 
(a) the dispenser receiving a diluent and outputting a use 

dilution comprising a chemical product diluted by the 
diluent, wherein a dispensing rate of chemical product 
for the dispenser varies with a temperature of the 
diluent; and 
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(b) a temperature Sensor Sensing the temperature of the 

diluent and outputting a temperature signal represen 
tative thereof, and 

(c) a controller, coupled to the dispenser and the tempera 
ture Sensor, the controller operating the dispenser to 
dispense an amount of use dilution having a predeter 
mined amount of chemical product, wherein the con 
troller dynamically varies a dispensing time of the 
dispenser while the dispenser is dispensing use dilution 
in response to the temperature Signal to deliver the 
predetermined amount of chemical product. 

k k k k k 


